Abstract
Introduction

The characteristic steps taken by leukocytes to extravasate from blood to the site of inflammation caused by either exogenous or endogenous stimuli have been recognized and summarized for about two decades as the 'three-step' paradigm of inflammatory cell recruitment that involved rolling, activation and adhesion. Extensive research in this field has resulted in the expansion of the three-step leukocyte adhesion cascade to include further adhesive processes between leukocytes and the endothelium, such as the slow rolling, the locomotion or crawling as well as the transendothelial migration [1-10]. The interaction between the leukocytes and the endothelium comprises a variety of adhesive and migratory molecular events including low affinity transient and reversible rolling adhesions, integrin-dependent firm adhesive interactions and migratory events of the leukocytes through the endothelium and beyond that, such as the penetration of the basement membrane, and migration in the interstitial space
.
Adhesion molecules
Leukocyte-endothelial adhesion molecules can be grouped into three families (Table 1) : (1) Selectins are a family of three carbohydraterecognizing molecules, of which E-selectin is expressed on the activated endothelium, P-selectin is expressed on platelets and the endothelium, and L-selectin is constitutively expressed on leukocytes [12] . Several studies engaging antibody blockade of selectins demonstrated the participation of selectins in leukocyte rolling [13, 14] . Selectin ligands are glycoproteins that are rich in glycosylation of O-linked and N-linked carbohydrates [15, 16] . (2) Integrins are heterodimers comprising an ␣-and a ␤-chain and can recognize multiple ligands including proteins of the extracellular matrix, cell surface glycoproteins as well as complement factors and soluble components of the haemostatic and fibrinolytic cascade [17] [18] [19] . Leukocytes express integrins of the ␤2-family (CD11/CD18). In addition, several leukocyte subpopulations express ␤1, ␤7 and ␣4 integrins on their surface. Integrins require conformational changes to gain full adhesive function [17, 20] 
. (3) The major integrin ligands involved in leukocyte adhesion belong to the immunoglobulin superfamily [21] and include intercellular cell adhesion molecules (ICAM) 1-5, vascular cell adhesion molecule-1 (VCAM-1), as well as the junctional adhesion molecules (JAMs) [4, 5], that are expressed on endothelial and other cells. Further important adhesion receptors of the immunoglobulin superfamily involved in leukocyte recruitment are the platelet-endothelial cell adhesion molecule-1 (PECAM-1) [22] and endothelial cell adhesion molecule (ESAM) [23].
Leukocyte margination, capture and cell rolling
The very initial contact of the leukocyte with the vascular wall is determined by simple flow dynamics. Leukocyte 
Platelet-leukocyte crosstalk
Besides their well-established role as the first cellular response in the coagulation cascade [95, 96] , platelets are intimately involved in inflammatory reactions largely because of their direct crosstalk with leukocytes [97] . Upon vascular injury and endothelial denudation, platelets adhere and aggregate via their contacts with the free subendothelial matrix. However, platelets also rapidly adhere to the activated vascular endothelium. Endothelial-adherent platelets promote further endothelial activation [98] . Indeed, platelets adhere to the vascular endothelium of the carotid artery in ApoE-deficient mice before the development of advanced atherosclerotic lesions [99] [100] [101] .
The interaction of platelets with both leukocytes and endothelial cells provides an important process in inflammation [97, 102] 99, 110, 112] (Fig. 1B) 115, 116] . [120, 121] . [126] . In this study, platelet depletion reduced accumulation of virus specific CTLs in mouse models of acute viral hepatitis and subsequently liver damage [126] . On the other hand, platelets and their released growth factors are important for tissue regeneration [127, 128] . Using a mouse model of liver regeneration it was shown that platelet-derived serotonin is centrally involved in the initiation of liver regeneration [128] . 
Inhibition of the Mac-1/GPIb interaction has been implicated as a therapeutic target in several inflammatory diseases [115-119]. Another major ligand for leukocyte Mac-1 is platelet JAM-C, promoting recruitment of leukocytes and dendritic cells [67, 68]. Fibrinogen bound onto platelet glycoprotein IIb/IIIa (␣IIb␤3-integrin) may also serve as a binding site for leukocyte Mac-1, thereby modulating the recruitment of leukocytes to sites of inflammation by platelets
The relevance of leukocyte-platelet interactions is not restricted to chronic inflammatory disease, but is important in a variety of processes in immunity, including the immune response to bacterial infections. For instance, during the course of infections microbial contents trigger immunemediated platelet activation and thrombus formation resulting in a proinflammatory and procoagulatory state of the infected tissue [122-124]. In an in vivo model of sepsis, Clark et al. demonstrated that platelets stimulate the formation of extracellular traps by neutrophils that can engulf bacteria in the septic blood [125]. Platelets can also contribute to cytotoxic T-lymphocyte (CTL) mediated liver immunopathology independently of their procoagulant function
Conclusions
In summary, the involvement of leukocytes in local or general inflammatory processes is self-evident. During the last decades, it has become clear that leukocyte recruitment involves a multi
